Secretion of chondroitin SO4 by monolayer cultures of chick embryo chondrocytes.
Monolayer cultures of chick embryo tibial chondrocytes incorporate 35SO42- into chondroitin SO4 which is rapidly secreted from the cells into two extracellular pools. Part of the extracellular chondroitin SO4 is recovered in a soluble form in the culture medium, and the remainder is associated with the cell matrix from which it is released by isotonic trypsinization. At 38 degrees C labeled chondroitin SO4 appears in the cell matrix fraction within 5 min after addition of 35SO42- and in the culture medium fraction 15 min after 35SO42- is added. The intracellular pool of labeled chondroitin SO4 reaches a steady state level of 150 to 200 pmol of bound SO4 per 10(6) cells in 60 min, while the cell matrix and medium fractions increase at rates of 3 and 1 nmol of bound SO4 per h per 10(6) cells, respectively. After 4 h of labeling, less than 20% of the newly synthesized cell-associated chondroitin SO4 is in the intracellular fraction. By labeling cells for 15 min at 25 degrees C 80% of the cell-associated chondroitin 35SO4 is obtained in the intracellular fraction. This material is chased without lag into both the cell matrix fraction and the medium fraction. A mixture of NaF and NaCN, both at 30 mM, lowers the cellular ATP level to 15% of normal and blocks secretion of the intracellular chondroitin SO4 into both extracellular fractions. Colchicine at 10(-6) M gives a partial inhibition of both synthesis and secretion of chondroitinSO4. Sucrose density gradient sedimentation analysis of the intracellular chondroitin SO4 and the two extracellular fractions shows that all three fractions contain both a heavy and light proteoglycan fraction. The intracellular light proteoglycan fraction is secreted preferentially into the culture medium where it represents 30% of the total culture medium pool. The ratio of 6-sulfated GalNAc to 4-sulfated GalNAc in the heavy proteochondroitin SO4 fraction is approximately twice that found for the light fraction.